Spin and transport effects in quantum microcavities with polarization splitting 
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Transport properties of exciton-polaritons in anisotropic quantum microcavities are considered 
theoretically. Microscopic symmetry of the structure is taken into account by allowing for both 
the longitudinal-transverse (TE-TM) and anisotropic splitting of polariton states. The splitting is 
equivalent to an effective magnetic field acting on polariton pseudospin, and polarization conversion 
in microcavities is shown to be caused by an interplay of exciton-polariton spin precession and 
elastic scattering. In addition, we considered the spin-dependent interference of polaritons leading 
to weak localization and calculated coherent backscattering intensities in different polarizations. 
Our findings are in a very good agreement with the recent experimental data. 

PACS numbers: 72.25.Fe, 71.36.+C, 72.25.Rb, 73.20.Fz, 78.35.+C 
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I. INTRODUCTION 

Cavity polaritons are mixed states of light and mat- 
ter formed as a result of the strong coupling of quan- 
tum well excitons with the photonic mode in the mi- 
crocavity which embraces the quantum well. Exciton- 
polaritons demonstrate a wide range of spectacular phe- 
nomena caused by the combination of photonic and exci- 
tonic properties |l| . Among those arc spin effects related 
with an interplay of the exciton spin and photon polar- 
ization degrees of freedom Q . 

The polaritonic spin states are characterized by a pro- 
jection of the angular momentum on the growth axis 
which can be either +1 or —1. The states with a def- 
inite angular momentum projection emit circularly po- 
larized light, and their linear combinations correspond 
to the elliptically polarized light, in general. It is conve- 
nient to describe the spin dynamics of cavity polaritons in 
the framework of the (pseudo)spin Bloch vector whose z 
component describes the circular polarization degree and 
in-plane components determine orientation of the linear 
polarization plane. 

A driving force for polariton spin dynamics is the spin 
splitting of their energy dispersion. Acting as a wave vec- 
tor dependent effective magnetic field similar to the Dres- 
selhaus or Rashba terms in the electron effective Hamil- 
tonian it induces the spin precession of cavity polaritons 
which may be directly observed by time-resolved pho- 
toluminescence and Faraday rotation experimental tech- 
niques [H 13] ■ The powerful tool to visualize the polariton 
spin precession and spin splitting is the Optical spin Hall 
effect which consists in the linear-to-circular polarization 
conversion in microcavities [|[ . The angular distribution 
of the circular polarization degree carries information on 
the magnitude and the direction of an effective magnetic 
field acting on the polariton spin [f|. 

It is widely accepted that the spin splitting of the po- 
lariton states can result from the longitudinal-transverse 
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(TE-TM) splitting of the cavity mode d@. This split- 
ting is strongly wavevector dependent, and it has a sym- 
metry of second angular harmonics because the polari- 
ton spin flip is accompanied by the angular momentum 
change by ±2. Another contribution to the spin splitting 
can be caused by the in-plane anisotropy of the micro- 
cavity which results in the splitting of the modes polar- 
ized along two perpendicular in-plane axes [3, H[. An 
interplay of the longitudinal-transverse and anisotropic 
splittings can strongly affect the spin dynamics of cavity 
polaritons @. 



Coherent effects are also very sensitive to the fine, 
spin-dependent structure of their energy spectrum, for 
review see Ref. [13 and references therein. It was 
demonstrated recently that the presence of longitudinal- 
transverse splitting strongly affects the weak localization 
of exciton polaritons: the coherent backscattering can 
be reduced in the presence of the polariton spin split- 
ting [ll|]. So far, an analytical theory of polariton dy- 
namics in the presence of both TE-TM and anisotropic 
splittings is absent. 

The present paper is devoted to the theoretical study 
of an interplay between the longitudinal-transverse and 
anisotropic splittings in spin dynamics and transport 
properties of cavity polaritons. We apply our theory 
to the Optical spin Hall effect and weak localization of 
cavity polaritons. The analytical expressions for the po- 
larization conversion efficiency and for the interference- 
induced coherent backscattering intensities in microcavi- 
ties are derived. The developed theory is compared with 
recent experimental findings Q. 

The paper is organized as follows: in Sec. [II] we develop 
kinetic theory of Optical spin Hall effect in microcavities 
with allowance for the spin splitting of polariton states. 
Analytical and numerical results for the polarization con- 
version are given. The weak localization effects are stud- 
ied in Sec. IIIII The concluding remarks are presented in 
Sec. EH 
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II. OPTICAL SPIN HALL EFFECT 

Experimentally detected polarization state of scattered 
light is described by the Stokes parameters: circular po- 
larization degree P c , and linear polarization degrees in 
two pairs of orthogonal axes rotated relative to each other 
by 45°, Pi and Pp. They are determined by the pseu- 
dospin density, Sk, and particle density, of the po- 
laritons with the in-plane wavevector k: 



Pc(k) 



Sk,z 



Pl(k) = 



s. 



k.x 



fk 



Pv{k) = 



5, 



k.y 



fk 



(1) 



Here z is the normal to the microcavity, and the axes x, 
y lie in the microcavity plane. Hereafter we assume that 
the light incidence angle is small @ , therefore in calcula- 
tion of Stokes parameters, Eq. (pj, normal incidence can 
be assumed. 

Classical polarization dynamics in anisotropic micro- 
cavities is described by kinetic equation for the pseu- 
dospin density of the polaritons 



TO 



Sk x Ofc 



s k - (S) 

Tl 



9h- 



(2) 



Here tq and t% are the lifetime and elastic scattering 
times of exciton-polaritons, respectively, gk is the gen- 
eration rate, and the angular brackets denote averaging 
over directions of fc. We neglect all non-linear effects 
caused by the polariton-polariton interaction as well as 
the inelastic scattering processes. The effective Larmor 
precession vector lies in the cavity plane. It has two 
contributions, one with a fixed direction results from the 
structural anisotropy 0, [||-[8|] , another containing the sec- 
ond angular harmonics describes TE-TM splitting of the 
cigenmodes in ideal microcavities: 



J~2fc = A + Jlp (cos 2<p, sin 2ip). 



(3) 



Here ip is an angle between k and x-axis, and it is as- 
sumed in what follows, that A || x. Quantities fin. and 
A are some functions of the wave vector absolute value 
fc, which is assumed hereafter to be fixed: fc — fen. The 
precession frequency is anisotropic since both 57q an d A 



are nonzero: 



Q k = 



A 2 + 2n A cos 2ip. 



(4) 



TE-TM splitting fi 4 
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FIG. 1: The angular distribution of the effective magnetic 
fields in fe-space at a fixed absolute value of the wave vector fc. 
Red arrows show the directions of il*. for different orientations 
of the wave vector, and blue curves show the absolute value 
Sit. 



Solution of the kinetic equation ([2]) yields the pseu- 
dospin in the form 

_ Fk + rUk x F k + T 2 n k (n k ■ F k ) 

Sk = TTttp ■ (5) 

Here 1/t = I/tq + 1/t\ is a total relaxation rate, and 



F k =g k T+ — (S) 



(0) 



Equation ([5]) takes a closed form if we average it over tp 
and find (S): 



Here 



(S) = (I k F k ) + (J fc x F k ) + (L k Fk 



Ik = 



(7) 



1 T rO fe 

j Jk = 



1 + fi|r 2 



Lk, 



T Qk,i^k.j 



Equations ©-([7]) describe polarization dynamics in 
anisotropic cavities at any excitation conditions. There 
are two important limiting cases where the spin dynamics 
in microcavities is most brightly pronounced: the excita- 
tion of a given state fen [H 



gk — gaSkk 



(8) 



which corresponds to the standard Rayleigh scattering 
geometry, and the case of isotropic rate H 



The angular dependence of the vector Qk is plotted in 
Fig. [T] for three important cases: A = 0, A = fin, and 
A > fio- It is worth to mention that a microcavity grown 
e.g. from zinc-blende lattice semiconductors possesses, 
in general, Civ point symmetry group. In such a case 
the coefficients at cos2<^ and sin2iy9 can be different in 
Eq. (|3|). However, this difference is related with the mi- 
croscopic symmetry of the crystal lattice. We ignore it 
hereafter because the main effect on the polariton _p_seu- 
dospin splitting is caused by the Bragg mirrors [T 



9k = g 

In the first case only one state on the elastic circle is 
excited, and the polarization in scattered states is de- 
tected. For A = the problem was studied in detail in 
Ref. [ll|. The situation changes if the anisotropic split- 
ting is taken into account. The angular distribution of 
the circular polarization degree given in this case by 



Pc(<P) 



S z (<p) Tl 

gor To 
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FIG. 2: Circular polarization degree at excitation into the 
states with fco || A, Hot = 1, r/n = 0.1. a) go || fco and 
b) go -L fco- The relative orientation of vectors go and A is 
shown by arrows in the insets. 



is plotted in Fig. [5] for excitation to the states with 
fco || A. At fc || fco (i.e. at ip = 0) we disregard the contri- 
bution of the pump. Panel (a) corresponds to go || fco! in 
this case the eigenstatcs are excited: g || f2fc . Panel (b) 
describes the case go -L fco, when go is perpendicular to 

n ko , cf. Fig.m 

Figure f2Ja) shows that the circular polarization degree 
has two maxima and two minima whose amplitudes de- 
crease with an increase of the anisotropic splitting A. At 
small A <C ^o these extrema are positioned at ip = ±7r/4, 
±37r/4 corresponding to the scattering angles where fife 
and go ar e orthogonal which leads to the highest con- 
version efficiency yj. With an increase of A the conver- 
sion efficiency is reduced because the overall spin splitting 
tends to be parallel to A || go- Indeed, if A ^ flo the 
conversion is caused by the TE-TM splitting solely, but 
the circular polarization degree is strongly suppressed 
due to the fast precession of the pseudospin in the plane 
perpendicular to A similarly to the Hanle effect. 

The situation drastically changes if one excites the 
cavity with g _L fco (fco II A), Fig. &[b). In such a 
case the initial state is not an eigenstate of the system 
even if A = 0, cf. Fig. [TJ Hence, the non-zero angu- 
lar averaged circular polarization (P c ) appears, and the 
conversion efficiency is reduced with an increase of the 
anisotropic splitting A due to the faster pseudospin pre- 




At 

FIG. 3: Dependences of circular polarization degree (P c ) (a) 
and linear polarization degree (Pi') (b) on At at isotropic 
excitation with g _L A, r/ri = 0.1. 

cession. The minima of the conversion efficiency posi- 
tioned at ip = ±7r/2 for A = are converted into maxima 
with an increase of A. This happens because the total 
fields f2fc at ip> = and at tp — ±7r/2 are opposite for 
A = 0, while for A ilo they are equal. 

Now we turn to the isotropic generation. First, it is 
instructive to analyze the angular-integrated degree of 
emission polarization. In the case of g || A the angu- 
lar averaged circular (P c ) and linear (Py) polarizations 
vanish from the symmetry arguments. The relaxation of 
the parallel to A pseudospin component S x is suppressed 
by the presence of the anisotropic splitting similarly to 
the suppression of the D'yakonov-Perel' spin relaxation 
by the Larmor effect of the magnetic field. Hence, S x in- 
creases with the increase of A, and the linear polarization 
degree (Pi) reaches 1 at At >• 1, A ^> il - 

Figure [3] represents the analysis for orientation of the 
generation vector g perpendicular to A. Panel (a) 
presents the circular polarization degree, (P c ), and 
panel (b) shows the linear polarization degree (Pi>) [cf. 
Eq. ©]: 

It can be seen from Fig. [3ja) that the angular-integrated 
circular polarization degree first increases with an in- 
crease of A. This happens because the anisotropic split- 
ting acts as a constant magnetic field and induces the 
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conversion of perpendicular to A in plane pseudospin 
component to the out of plane component. Further in- 
crease of A results in suppression of the circular polar- 
ization degree due to the spin precession, similarly to 
the results shown in Fig. dja). Accordingly, the in plane 
pseudospin component is decreased by the effective mag- 
netic field A in agreement with Fig. Efb). 

Then, we analyse the angular distribution of the circu- 
lar polarization degree 



gi-o 



In the case g || A it has the same form as for the genera- 
tion to a single state fco II A shown in Fig. [5^. Indeed, as 
it follows from the symmetry of the problem, the angular 
averaged pseudospin vector (S) is parallel to A, and the 
solutions of Eq. ([2j for oc Skk„ and g^ = const are 
different by a constant factor only. Therefore in Fig. @] 
we demonstrate the angular distribution P c (</?) for two 
specific orientations of the generation vector, g _L A 
(Fig. 3k) and g at 45° to A (Fig. |4p). The main con- 
tribution to the angular dependence is given by zeroth 
and second harmonics, cf. Eq. (j3|). With an increase of 
A the zeroth harmonics contribution first increases and 
then decreases in agreement with Fig. [3] For A ^ f2o the 
angular distribution of the circular polarization degree is 
almost constant because the spin precession vector points 
along the same axis, cf. Fig. [TJ Note, that in the case of 



FIG. 5: Angular distribution of the circular polarization de- 
gree at conditions of experiment [jj: At = Qqt — 0.256, Ti 3> 
ro. Solid and dashed curves are calculated at t/tl = ro/n 
equal to 0.1 and 0.2, respectively. Panel (a) corresponds to 
the panels (a,b) and (c,d), panel (b) corresponds to the pan- 
els (e,f ) from Fig. 5 of Ref. [i| . Insets show color plots of the 
fe-space distribution of the circular polarization degree. Axes 
in the insets coincide with those in Ref. Q|. 



g oriented by 45° to A the angular distribution is asym- 
metric with respect to ip — > —ip, and the asymmetry is 
most pronounced for comparable A and £Iq. 

In order to compare our theory with Ref. Q we present 
results of calculations for their experimental conditions: 
we take the polariton lifetime tq — 4 ps, equal values 
of the TE-TM and anisotropic splittings, hfl = HA = 
0.04 meV, and the momentum scattering time t± much 
longer than r . We also take into account that at exper- 
imental conditions and for the sample studied in Ref. @ 
the excitation was performed at g oriented at angles 
-60°, 120°, and 30° with respect to the vector A. The 
corresponding angular distributions of the circular polar- 
ization degree are plotted in Fig. [5j where tp = corre- 
sponds to the direction of the vector A. Note that in 
Fig. 5 of Ref. [§] the circular polarization degree is plot- 
ted vs p cxp = <p — 120° (top axis in our Fig. [5}. It is 
seen, that the circular polarization is almost insensitive 
to the value of the elastic scattering time T\. This hap- 
pens because the single scattering regime at T\ 3> tq is 
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realized. 

One can see from Fig. [5] that the agreement between 
our kinetic theory and the experimental data is quite 
good: The circular polarization degree varies in a range 
of —0.4 . . . 0.4 as in Ref. @. Then, as it follows immedi- 
ately from the linearity of the kinetic equation ©, the 
change of polarization from "horizontal" to "vertical" 
(i.e. change g — > —g) results in the change of circular 
polarization sign in agreement with panels (a) and (c) in 
the experimental figure 5, Ref. [§]. Hence we have plot- 
ted in Fig. Eta) only the curves for one orientation of g 
("horizontal"). At "diagonal" excitation, Fig.[5}D, the av- 
eraged circular polarization degree (P c ) is much smaller 
as compared with the panel (a). The angular positions 
of the polarization maxima and minima shift to higher 
angles in a good agreement with the experiment. The 
color plots of the circular polarization degree in the k- 
space shown as insets agree well with the experimental 
data presented in Fig. 5 of Ref. 0. 



III. WEAK LOCALIZATION EFFECTS 

The classical kinetic theory presented in the previous 
Section describes well the available experimental data on 
the Optical spin Hall effect in microcavities. The polari- 
tons, however, are known to keep their coherence while 
propagating over large distances [HQ. As a result, inter- 
ference effects can come into play. The most important 
of those are the coherent phenomena leading to weak lo- 
calization of polaritons [lll - [l3j . 

In the Rayleigh scattering experiments the angular dis- 
tribution of the scattered polaritons is observed. In what 
follows we concentrate on the case of the single state ex- 
citation, Eq. ©. We also assume the multiple-scattering 
regime: To S> Ti ~ r. The interference of polaritons 
induces the corrections to the particle number density 
(<5/fc) and spin density (SS k ): 

Sf k = J2 Ao ^,k')fk', 6S k = Y,M*,k')S k ,, (9) 



is the dephasing length of the polariton, coinciding with 
the typical displacement during the life-time To for pure 
clastic scattering considered here. Therefore the signif- 
icant corrections are obtained only after substitution of 
the singular terms appeared in the distribution at the 
point of generation which, in the limit of Q,qt <C 1, 
At < 1 read: 

fk' = 90 T ^k'k Q , Sk' = goT5k'k - 

As a result we get 

Sf k = A (k + k )g T, 5S k = A(k + k )g T. (11) 

It is instructive to relate the functions Ao(q), A(q) 
with the spin-dependent return probabilities which de- 
scribe the coherent backscattering corrections to the ki- 
netic equation. Indeed, if one is not interested in the 
details of the distribution function in the wave vector 
scale of l/l (and, hence, in the scale of 1 /Z <C 1//), one 
can represent the kinetic equations for the particle and 
spin densities as follows [ll| : 



fk 



fk - (/> 



7"! 



W (f- k -(f})=g h , 



(12) 



- + ^x^+ Sfe {S) -w(S- k -(S)) =g k , (13) 

TO T l 

where the values of the spin-dependent return probabili- 
ties Wq, W are related with the functions Aq, A as: 



= ^YAo(q), 



= ^J2A ij (q)- (14) 



k T 2 ^ k T 2 

1 1 

The anisotropic microcavity has Z?2h point symmetry 
(or C2v if the microscopic structure of the crystalline lat- 
tice is taken into account) with the C2 axis coinciding 
with the normal z direction. It means that the only non- 
zero components of A arc 



A A A A — — A 

-fT-xxi -^yy ! -ti-zzi ^yz zy- 



Ao 



lJ2cf a (k+ k '), 

a/3 



a/?7<5 



(10) 

where the Cooperon C is a sum of all "fan" diagrams, 
i.e. diagrams with maximally crossed scattering lines, 
see Ref. [ll[ for details. In Eqs. (fT0|) we assumed that 
ilr < 1. 

The main effect of the interference is the modification 
of the backscattering. Indeed, the substitution of any 
smooth part of /&< , S k > into the r.h.s of Eq. © leads to 
small corrections of order l/(fc/o) 2 -C 1, where k is the 
characteristic polariton wavevector, and 



Note that the relation between A yz and A zy components 
is identical to that for the off-diagonal components of the 
conductivity tensor in a magnetic field B || x (anisotropic 
in q contributions to Ao, A have extra smallness caused 
by the spin splitting and arc neglected). Calculation 
shows that 



Ao(q) = Uco + C 1 + C - R ° + 



A xx (q) = Uc + C 1 - C - R C ^ 



(15a) 



(15b) 



Ay V (q) = -(Co-C 1 + C.+C+), (15c) 
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AzM = -(-Co + d + C- +C+) 



(15d) * s ^ ne relaxation rate for the in- plane pseudospin compo- 
nents (ill. 



A yz (q) = -A zy (q) = ^(C. 



Here R = a/1 - (2 At, 
1 



s7 ) 



C = 



1 + Mo) 2 



(15e) 



1 + Mo) 2 + r /r s 



1 + Mo) 2 + A 2 rr + (3 ± R)t /(2t s ) : 



and 



1 



2 ' 



One can see from Eqs. (|15p that the values Ao(fc + fco), 
A(fe + fco) which determine the angular distribution of 
the particles have sharp peaks at k ss —kg which corre- 
spond to the coherent backscattering. The processes of 
the coherent scattering by an arbitrary angle are disre- 
garded here since they contribute to the smooth part of 
the distribution function at \k + ko\l, \k + feol^o 1- 



In the limit At, 1, A^/tt <C 1, we get 



MO) = 2 



Mo) 2 + 1 Mo) 2 + t /T s1 _ Mo) 2 + VT a ,| 



(16a) 



A xx {q) = A yy {q) 



Mo 



Mo 



■To/T a \\ 



(16b) 



A z 



:(<!) = ~ 2 



Mo) 2 + t /T s1 _ Mo) 2 + 7D/r,|| Mo) 2 + 1 



= A\\(q), 



(16c) 



A yz (q) = Ar s 



Mo) 5 



1 



ro/T s 

r 



Mo) 2 +r /T s |, 



(16d) 



where the lifetimes are introduced for spin components 



parallel and perpendicular to the growth axis z [11 



1 



i 

TO 



2 



1 



1 

TO 



1 



(17) 



In the absence of both the longitudinal-transverse and 
the anisotropic splittings the polariton pseudospin is not 
affected in the course of the propagation. In this case, 
A = An = l/[l+Mo) 2 ], and, in agreement with Eq. (fTTj) 
the total number of the backscattered (at k = — ko, i.e. 
q = 0) particles is twice higher than the number of the 
particles scattered by an arbitrary angle. The same ap- 
plies for all pseudospin components: the emission inten- 
sity in a given polarization is twice higher for k = — kg as 
compared with the intensity for the arbitrary scattering 
angle. 

The presence of the longitudinal-transverse and 
anisotropic splittings qualitatively changes the situation. 
Although the pseudospin splittings of polariton energy 



spectrum do not affect their propagation as long as the 
splittings are much smaller as the characteristic parti- 
cle energy, the interference of the particles is strongly 
affected. Figure [6] shows the coherent backscattering in- 
tensities, Aq, Aij as functions of the scattering angle tp 
calculated by Eqs. ([15]) with q = 2fc| cos(y/2)|. Firstly, 
we consider the case where the anisotropic splitting is 
absent, A = 0. It is demonstrated in Fig. [6^ that the 
presence of the longitudinal-transverse splitting, i7o, par- 
tially suppresses the interference, and the backscatter- 
ing peak becomes lower and wider than at Qq = 0. In 
agreement with Eq. (|16ap it consists of three contribu- 
tions corresponding to different spin states of the interfer- 
ing particles. Qualitative behavior of the backscattering 
peak in linear polarization, A xx , A yy is similar. Interest- 
ingly, the backscattering peak in the circular polarization 
[Eq. (|16cl) at Hq = 0] is transformed into a dip provided 
the longitudinal-transverse splitting is relatively strong, 
Fig. |6^,. Besides, in agreement with Eqs. (p~6|) . only A zz 
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FIG. 6: Angular distribution of relative coherent backscattering intensities, Aq, Aij for a) isotropic spin-splitting and 
b) anisotropic spin splitting At = 0.02. The parameters of the calculation are tq/t — 100, klo — 10, Qqt = 0.22. 



can change its sign for relatively strong longitudinal- 
transverse splitting where r s <C to. This effect is a 
consequence of the fact that the real spin of exciton- 
polaritons is integer (the Berry phase is 27r), and the 
anti-localization behavior is manifested in pseudospin z 
component, unlike the case of electrons where the correc- 
tion to the diffusion constant (i.e. Aq) changes its sign 
as a function of the spin splitting [ljj . 

The distribution of the backscattered particles be- 
comes even more rich if the anisotropic splitting is taken 
into account, A ^ 0, see Fig. |BJd. Clearly, if the isotropic 
splitting is absent, one can quantize the polariton pseu- 
dospin onto the axis A, and the interference corrections 
for the particle number, A , are exactly the same as in the 
absence of the anisotropic splitting, in agreement with 
Eqs. ([15]) [13]. If both fl ^ and A ^ the conversion 
between y and z pseudospin components (i.e. between 
the circular and diagonal linear polarizations) described 
by the odd in A components A yz = —A yz appears in 
the backscattering. Besides, as shown in Fig. [BJ) the 
backscattering becomes different in linear polarizations: 
A X x > A yy . It is a result of the fact that the dynam- 
ics of the parallel and perpendicular to A components of 
the pseudospin is different. Indeed, for relatively strong 
anisotropic splitting, Ar s ^ 1, At ^ 1 (not shown) the 
interference of y pseudospin components (in the diago- 
nal linear polarization) and of z pseudospin components 
(in the circular polarization) should be absent since these 
components are rapidly lost as a result of the spin preces- 
sion in the field A. At the same time the interference of x 
pseudospin components (linear polarization in xy axis) as 
well as the interference of unpolarized particles remains 
the same as in the absence of both longitudinal-transverse 
and anisotropic splittings because the eigenstates of the 
system correspond to the definite x pseudospin projec- 
tions. 



IV. CONCLUSIONS 

In conclusion, we have studied in detail the exciton- 
polariton spin dynamics with allowance for both the 
longitudinal-transverse splitting and the anisotropic 
splitting which coexist in real structures. The presence 
of the anisotropic splitting changes dramatically the po- 
larization conversion in microcavities as compared with 
ideal isotropic systems where only TE-TM splitting is 
of importance. It turns out that the angular-integrated 
emission of the microcavity excited by linearly polarized 
light becomes, in general, elliptically polarized. The ef- 
ficiency of the linear to circular polarization conversion 
depends strongly on the relation between the TE-TM 
splitting, the anisotropic splitting and the polariton ra- 
diative and scattering rates. 

We have analyzed the effects of anisotropic splitting on 
the interference of polaritons caused by the weak local- 
ization/antilocalization phenomena. The spin-dependent 
backscattering intensities are shown to be strongly sen- 
sitive to the anisotropic splitting of polariton states. For 
instance, weak localization itself leads to the conversion 
from linear to the circular polarization in the course of 
polariton diffusion. 

Application of our model to recent experimental data 
on Optical spin Hall effect in microcavities @ showed a 
very good agreement with the experiment. 
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